Introduction
The sacrum is a large, triangular fusion of five vertebrae, wedged between the two hip (innominate) bones. Its blunted, caudal apex articulates with the coccyx and its superior, wide base with the fifth lumbar vertebra at the lumbosacral angle 1 . The opening present at the caudal end of sacral canal is known as sacral hiatus. It is formed due to the failure of fusion of laminae of the fifth (occasionally 4th) sacral vertebra. It is located inferior to the 4th (or 3rd) fused sacral spines or lower end of median sacral crest. On the surface the hiatus lies about two inches above the tip of coccyx beneath the skin of natal cleft 2 . The sacral hiatus contains lower sacral and coccygeal nerve roots, filum terminale externa and fibrofatty tissue. In recent state the hiatus is covered by superficial posterior sacrococcygeal ligament which is attached to the margins of the hiatus and the deep posterior sacro-coccygeal ligament attached to the floor of sacral hiatus 3 . The sacral hiatus is palpated as a distinct depression in the midline about 4 cm above the tip of the coccyx in the upper part of the cleft between the buttocks. The hiatus is bounded laterally by the sacral cornua 4 . Sacral hiatus has been utilized for administration of epidural anesthesia in obstetrics 5 as well as in orthopedic practice for treatment and diagnosis 6 . The reliability and success of caudal epidural anesthesia depends upon anatomical variations of sacral hiatus as observed by various authors 3 . Single bony landmark may not help in locating sacral hiatus because of anatomical variations. In case of sacralization of coccygeal vertebra it will be difficult to mark the landmark for caudal epidural block 7 . Depth of hiatus less than 3 mm may be one of the causes for failure of needle insertion. Surrounding bony irregularities, different shapes of hiatus and defects in dorsal wall of sacral canal should be taken into consideration before undertaking caudal epidural block so as to avoid its failure 8 .
Methods:
A total of 172 (one hundred seventy two) dried completely ossified , grossly normal adult human sacra of unknown sex was assessed. The sacra were collected from Department of Anatomy of Dhaka Medical College, Sir Salimullah Medical College and Shaheed Suhrawardy Medical College, Bangladesh Medical College, Medical College for Women and Hospital, Ibrahim Medical College and M H Somorita Medical College, Dhaka. For this study adult sacra of both sexes were included. The study samples were distributed in male and female sex groups by discriminant function analysis. Each sacrum was studied for different features of sacral hiatus with regards to shape of hiatus, level of base and apex of hiatus, length of hiatus, anteroposterior diameter of sacral hiatus at the apex and transverse width of sacral hiatus at the base. The measurements were taken with the help of digital slide calipers. This study was approved by the Ethical Review Committee of Dhaka Medical College, Dhaka.
Results :
The mean length of sacral hiatus (Table-1 was statistically significant (P<0.001). Regarding shape of the sacral hiatus (Table-II ; Fig: 5,6 ), inverted U shaped was 38.86% and 37.05%, inverted V shaped was 32.25% and 38.27%, irregular shaped was 16.68% and 13.57%, elongated shaped was 6.66% and 4.94%, dumbbell shaped was 5.55% and 4.94% and bifid shaped was 0.0% and 0.60% in male and female respectively. Different in shape of sacral hiatus between male and female found statistically not significant. Location of apex (Table-III 
Fig-4 : Bar diagram showing length (LSH), anterior-posterior diameter at the apex (APDSH)
and transverse width at the base (TWSHB) of sacral hiatus in male and female.
Fig-6 : Different shapes of sacral hiatus ( A, B, C, D, E, F, G )
A. 
Discussion:
In the present study 172 (one hundred and seventy two) dried completely ossified grossly normal adult human sacra of both sexes (91 males and 81 females) were included. The mean length of sacral hiatus in male and female was found 26.38±12.02 mm and 25.63±10.46 mm respectively. Length of sacral hiatus was found greater in male than female and it was statistically significant (P<0.001) .
The mean anterior-posterior diameter of sacral hiatus at the apex found 4.76±1.73 mm in male and 4.92±2.13 mm in female. Transverse width of the sacral hiatus at the base found 17.29±3.89 mm in male and 18.01±3.70 mm in female . In both the measurement anteriorposterior diameter of sacral hiatus at the apex and transverse width of the sacral hiatus at the base found greater in female than male and it was statistically significant (P<0.001). Nagar 3 observed that the mean length of sacral hiatus was 22.8 mm. The mean anteroposterior diameter of sacral canal at the apex of sacral hiatus was 4.88 mm. Narrowing of sacral canal at the apex of sacral hiatus, diameter less than 3mm, was observed to be significantly high, (15.6%). The knowledge of anatomical variations of sacral hiatus is significant while administration of caudal epidural anesthesia and it may help to improve its success rate. The mean length of sacral hiatus was not similar to Nagar 3 but anteroposterior diameter of sacral canal at the apex of sacral hiatus was similar as the findings of Nagar 3 .
Regarding shape of the sacral hiatus, in the present study one sacrum had agenesis of sacral hiatus .So, out of 172 samples 171 sacra were studied for various parameters of sacral hiatus. Among them inverted U shaped was 38.86% and 37.05%, inverted V shaped was 32.25% and 38.27%, irregular shaped was 16.68% and 13.57%, elongated shaped was 6.66% and 4.94%, dumbbell shaped was 5.55% and 4.94% and bifid shaped was 0.0% and 0.60% in male and female respectively. Different in shape of sacral hiatus between male and female found statistically not significant. Nagar 3 studied on 270 dry human sacra in Gujarat state to know the anatomical variations of sacral hiatus. Various shapes of sacral hiatus were observed which included inverted U (41.5%), inverted V (27%), irregular (14.1%), dumbbell (13.3%) and bifid (1.5%). The findings of the present study was similar to Nagar 3 . Location of apex of sacral hiatus was found highest in number at the level of 4 th sacral vertebra (60.20%) and lowest in number at the level of 2 nd and 5 th sacral vertebra (4.70%). Position of the apex of sacral hiatus at the level of 3 rd sacral vertebra was found 30.40%. Nagar 3 observed the apex of sacral hiatus was commonly found at the level of 4th sacral vertebra in 39.6%. which was similar to present study. However, single bony landmark may not help in locating sacral hiatus because of anatomical variations. The knowledge of anatomical variations of sacral hiatus is significant in case of administration of caudal epidural anesthesia and it will improve its success rate.
